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hinge-& coefficient (H- imlent/qb$> 

effective thrust coef'f'icimt (T,/qS) 

propeller torque .coefficient (Q/pT2D3) 

helix angle,  radian^ 

rate of change of. hfnge-moment coefficient ath angle of 

rate of change of hTngemccimeht coe&icBmt with conb?ol- 

attack 
. . .  .. 

surface deflecbh 

rate of change of yawing-moment coefficient with angle 
of yaw 

effective thrwt of one propeller 

propeller torque 

wing area 
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D-2, Stat ic  l~mtUa . . . .  
inal stabflit7.- Tho stick-fSxed neutral 

p o h t  variaticma with lift coofficimt f o r , . 3 h e . ~ e  of propeller 
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hinge rnomsnte would produce exceeeive control forme. It appeam, 
therefore, that a mechaaZcal booster will be necessary in the 
control system in order to o b t a 4  opptrol forces within acceptable 
limits, , . . ; - 
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3. With one engine hclparative, the moat crlttcd. condition 
for  dlrectional control w i l l  be wlth the l e f t  outboard propeller 
windmilling and With the mmlning three engines operating a t  
fu l l  power. In low-13peed flight (V = 93 mph) aad for thie power 
condition, it is eertlnated that the airplane can be trlmmsd, rudder 
free, by sideslipping about 12O and banking about 4'. For thie 
law-speed condition, about l!jO of rudder Beflection w i l l  probably 
be required t o  maintain unyawed flight. 

! 
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Wh-speed range. The lateral stability l e  a l i t t l e  greater for 
the low-power, I.aw-e]eeed flight candlfion. The rolling maan~rrts 
developed in a Sideslip will never be BO large a8 t ~ ‘  oawe a 
reversal .In roll- velocfty in an aileron roll. 

.. . . .  . 
7. The airplans w i l l  probably have sufficient lateral control,. , . 

even at low speeb. Them fs, however, a reduction in the rol l ing 
effectiveness above. half-aileron deflection at the low flight 
meeds. , 

8. The hY.nge icments for all control ‘&me8 =e very large 
even for f l ight  at low speeds and at mtodemte angles of yaw. In 
order tosinsure wheel and pedal forces within aocegtable limite, 
a booster system, in addition t o  owefully balanced control 
surfaces will probably be required. 

9. Airplane stall wlll be gradual end 110 maden pitching and 
rolling w i l l  acccanpany the stall. Scans e t a  warming may be I 

indicated by a recluction in elevator and aileron force8 an8 by 
fluctuations i n  these ca tro le  f’rm the meteady f l o w  Over the 
surfaces near t he  stall. 

(a) The short-period  longitudinal  oscilla.l;ione will be heavily 

(b) The phugaid (long-period) oscillation ,will be Bivergent 
lOW BpS0dS. 

( c )  There w i l l  be rio tendency toward directional MvePgence. 

(a) Spiral divergence is  I ~ I W ~  to occur. 

Lmgley Memorial Aerdnauticat Laboratory 
National A d B i 0 q  C a m i t t e e  f o r  A e r m u t l c e  

Langley Field, Va. 

Oeralti W. Brewer 
Aeronautical E a e e r  

Approved: 
Clinton 

Chief of FU-Scale Research Divfsian 
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Design gro~le  WeSght. lb . . . . . . . . . . . . . . . . . .  175. 000 
wing: . 

Area. sq ft . . . . . . . . . . . . . . . . . . . . . . .  1920 

Mean aemd;gnamic chord. ft . . . . . . . . . . . . . . . .  
Aspect ra t io  . . . . . . . . . . . . . . . . . . . . . . .  10.6 
Taper r a t io  . . . . . . . . . . . . . . . . . . . . . . .  0.20 
R o o t  section. modified with trailing edge reflexed 

upward . . . . . . . . . . . . . . . . . . . .  NACA63. 4-020 
Tip f 3 6 C t i a n .  modiffed with trailing edge reflered 

UpWd . . . . . . . . . . . . . . . . . . . .  W A  65. 3-018 

Sp.. f t  . . . . . . . . . . . . . . . . . . . . . . . . . .  290 
Location aft of root chord leading edge. ft . . . . . .  1.7 

D i h e d r a l  of outer panol. deg . . . . . . . . . . . . . . . .  1.7 
w a  twk3t. aeg . . . . . . . . . . . . . . . . . . . . . .  0 
Sweepback of 2U-percen& ahord Line, deg . . . . . . . . . .  0 
W i n g  loading. Ib/q ft . . . . . . . . . . . . . . . . . . .  22.1 

Aileron: 
Area aft of hinge line. each. eq ft . . . . . . . . . . . .  2'7'7 
Aileron balance. percent . . . . . . . . . . . . . . . . .  15.4 
R o a t  -meas-Bquare chord. ft . . . . . . . . . . . . . . . .  3.24 
Hinge line. percent of wing chord . . . . . . . . . . . . .  85 
M a x i m u m  deflection. deg . . . . . . . . . . . . . . . .  10. -30 

span. ft . . . . . . . . . . . . . . . . . . . . . . . . .  90 

. 
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1,- Three-view drawing of the l/’l-scale model of the Kaiser 
Fleetwing all-wlng airplane. 
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(a) Three-quarter front view. 

Figure 2.- The 1/7-scaJ.e model of the Kaiser Fleetwing all-wing airplane 
mouthed for tests in the Langley full-scale tunnel. 
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- (c) Side view. 
Figure 2.- Concluded. 



Figure 3.- Variation of effective thrust coefficient and torque coefficient 
with lift coefficient for a single propeller. Sea-Level operation; 

s = 22.1 pounds per square foot. 
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Figure 4.- j Variation of neutralpoint location with airspeed for  
sea-level operation.  Elevator fixed. 

. . 
* a  
.**a 

a 



. .  

1 .  

Figure 5.- Varlation of elevator-free  pitchinpmoment coefficient 
with airspeed. Sea-level, 
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, Figure 6.- Variation of. elevator deflection for trim with airspeed. 
Sea-level operation; tab neutral configuration. rn 
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Figure 7.- Variation of elevator hinge moments with airspeed, Sea- 
level operation;  tab neutral configuration. 
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(a) Propellers Windmilling. 

Figure 9.- Variations of trim rudder deflection,  rudder hinge moment, 
and lateral force  coefficient  with angle of sideslip for four  power 
conditions. 6, = 0 0 ,  6 a = 00. 
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(b) N o m 1  rated power. 

Figure 9. - Continued. 
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(c) Military-rated power 

Figure 9.- Continued. 
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(a) Asymmetric power. 

[Right outboard propeller windmillbig; "rema'ining engines. normal rata 
power.] 

Figure 9. - Concluded, 
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NACA FiM No. L6Jl8 . .  Fig. 10 
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Figure 10.- Variation of the yawing-moment coefficient for Ch, = 0 

with of sideslip far four power conditions. Tab neutral 
' configuration. 
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Figure 11.- A comparison between the. rudder free yawing-morngh 3 
coef3icients of the normal rated and. two asymmetric power ?Q 
conditions. CL, about 1.0. F 
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Figure 12.- Variation of trim rudder deflection and rudder hinge 
moment  with airspeed.  Sea-level operation; tab neutral 
configuration; p = o O. 



Figure 13.- A comparison'of the rudder t r h  :curves for two nodes 
of asymmetric power with the model in sideslip. 
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Figure 14.- Variation of trim aileron deflection with angle of sidesllp. 
6, = Oo; rudders trimmed; tab neutral configuration; 6 = 36 aR. 
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Figure 15.- Estimated time history curves for two flight speeds. Sea- 
level operation; Maximum aileron deflection. 
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